Abstract -The objective of the research is to find (1) The characteristic of surface leakage current of the polymer insulator under the artificial multi stress, (2) Investigating the tropical climate factors which could influence of the surface leakage current of the polymer insulator, (3) The most influential climate factor towards the characteristics of the surface leakage current of the polymer insulator, (4) A comparison of the surface leakage current of the polymer insulator with a ceramic or a glass insulator if they were used in the area tropical climate. The methods used were making design concept of chamber construction and it accessories, designing it, so it could be well functioned and useful. The tests are carried in several stages and the result of the research reveals that the characteristic of the surface leakage current of polymer insulators SIR is much smaller and more stable than ceramic insulator and glass insulator. The test, by blowing the various artificial tropical climate pressure, indicates that the surface leakage current of the polymer insulator SIR is very small for all types of the tropical climate impacts and the smallest comparison occurs when it is blown by the pollution of salty fog in which the average comparison achieves 1: 3.14 : 4.26 towards ceramic and glass insulator. The difference of the lowest leakage current reaches the average of 72.03 % towards the ceramic insulator and 58.21% towards the glass insulator.
INTRODUCTION
One of the electrical components that plays an important role is insulator as part of the voltage divider equipment and channel wire retainer. Medium, high, and extra high voltage electrical insulator which being used in Indonesia until now are insulators made of ceramic and glass. The use of glass/ ceramic insulators on the electrical energy transmission system which tend to having higher voltage are no longer profitable because the glass/ ceramics density are large, long, fragile and losses. It causes a higher cost of construction and maintenance of electric power network.
Nowadays, voltage applied on the transmission in Indonesia was 70 kV and 150 kV for high voltage overhead lines (SUTT), and 500 kV for the extra high voltage overhead lines (SUTET), while the voltage distribution was 20 kV. Transmission and distribution systems of electric power is a centre of electricity sectors for delivery of electrical energy from central power to the load centers, so the reliability of transmission and distribution system have to received attention to maintain the continuity of service.
Indonesian territory that stretches along the equator consists of 2/3 seascape area. Populations in this area mostly live at the lower landscape and coast. This territory have a tropical climate with a high factor such as 12 hours long solar radiation, air temperature between 16-35 o C, relative humidity around 100% at night until early morning, rainfall is high between 40-500 mm. Moreover, from the publication of Greenpeace organization said that Indonesia is a country that experienced the highest pollution in the world. These environmental conditions can lower the performance of outdoor insulators [1, 2] . This paper describes electrical characteristics of the insulator of silicone rubber polymer and porcelain / glass under multi stress condition in a test chamber (applying combination of artificial tropical climate factors: uv radiation, temperature, humidity, rain, pollution and electrical high voltage).
II. EXPERIMENTAL METHODS

A. Research Laboratory
This research was conducted in Laboratory of High Voltage of Faculty Engineering of Hasanuddin University. Laboratory tests are designed and constructed with financial support from JICA Lab-Base Education (LBE) Fund.
B. Equipment and Material Test
The equipment used are main control and accessories, digital multimeter (PC link) and accessories, PC computer and accessories, module of high voltage and accessories, Uninterruptible Power Suplies (UPS), lux meter, conductivity meter, humidity and temperature censor.
The materials test used are polymer insulator of silicone rubber (SIR), ceramics (CR) and glass (GL) insulator. Polymer insulator SIR used in this research from the company's partner, which is modified to adjust the nominal voltage insulators, 20 kV. Ceramics (CR) and glass (GL) Insolator 20 kV supplied by the Indonesian Electricity Company (PT. PLN). Test samples are installed into the test chamber room, and then tested according to standard procedures and quality tests are non-ceramic insulators IEC 1109 as shown in Fig. 1 [3] . Period and the schedule that used in this research follow standard quality test non-ceramic material issued by the IEC 1109. With circuit of leakage current measurement is voltage divider circuit, as shown in the Fig.3 . Where U i (t) is breakdown voltage on the insulator, U o (t) is voltage that measured by the multimeter, R1 is resistance of signal cables from isolator to gauge, R2 is resistance value of resistor headsink that is used as a voltage divider. Leakage current that flows is measured by dividing the voltage of the resistance value R2.
III. EXPERIMENT RESULTS AND DISCUSSION
Testing the characteristic of polymer insulators SIR under the influence of various pressures accelerated artificial is one of the research types from the roadmap of insulation polymer research in tropical region. The discussion focus on analyzing the characteristics of polymer insulators SIR by taking samples of ceramic and glass insulators as comparison. When the third type of samples treated equally concerning time as well as the pressure exerted.
A. The result of characteristics test leakage current under the influence of the electric field pressure
In this testing can be known the influence of voltage changes of leakage current on polymer insulators SIR. Besides that, we can also find the voltage level, which can be detained by polymer insulators of each disk at room temperature (RT) dan high temperature (HT), high humidity, low humidity, and depressed pollution. From the Fig. 4 above can be known that large leakage current that arises on polymer insulators SIR was not affected by voltage fluctuations. There is no leakage current on polymer insulators SIR at nominal voltage. As well if the voltage rose to 120 kV leakage current on polymer insulator is very small, so it can be said that polymer insulator has no constraint with harmful surges. While the ceramic and glass insulators, leakage current on insulator surface will be greater if the pressure of a given electric field is greater although the voltage used is still in a state the nominal voltage insulators.
B. The result of testing characteristic leakage current under ultra violet radiation pressure
In this testing can be known the influence of ultra violet radiation pressure to the characteristic leakage current on polymer insulator SIR. Samples tested at the working voltage 20 kV by making a variation of UV radiation. UV radiation that we use is UV A (black light) with wavelength (λ) 380 until 315 nm. The influence of UV radiation pressure on polymer insulators SIR can be identified by the attack of UV radiation on the surface of the insulator in a state-voltage 20kV while recording the leakage current during the test period. The data of result testing polymer insulator from the pressure UV radiation is shown on the Fig.5 . From the table, there is no direct relationship that can be detected on the influence of UV radiation of leakage current. The value change of leakage current is very small from the variations of ultra violet radiation which had been given.
C. The result of testing characteristic leakage current under the influence thermal pressure
On the tropical climate, average temperature ranges from 20 o C until 50 o C, the effect of temperature on the performance of polymer insulators need to know such as the effect of leakage current due to aging or degradation, which may lead to breakdown of insulating polymers SIR. Therefore, in this research we perform a partial test. The influence of the temperature-voltage conditions 20 kV. The data of testing result polymer insulator from the influence of thermal pressure is shown in the Fig.6 . From the curve above is seen that relation of thermal pressure with leakage current that arising on polymer insulators SIR is not large even in tropical temperatures interpal seen that leakage current on polymeric insulators is much smaller compared with ceramic insulators and glass insulators.
D. The result of testing characteristic leakage current under humidity pressure
The testing characteristic leakage current of polymer insulator SIR under humidity pressure done with varying humidity in accordance with the conditions of humidity tropical area. Data of the result testing polymer insulator of the influence thermal pressure is shown in Figure 7 . From the Fig. 7 is known that there is a relationship of moisture to the leakage current on polymer insulator, as well as on ceramic insulators and glass insulators. Leakage current that arises on polymer insulators because influence of air humidity pressure is much smaller compared with ceramic and glass insulators. Even with the humidity around 50% on ceramic and glass leakage current still occurs while in the insulating polymer SIR leakage current is not happening at all. The conditions occur due to polymer insulator SIR has a water-repellent properties (hydrophobic) so that water vapor attached to form a granular grain with contact angle greater.
E. The result of the testing characteristic leakage current under the influence of rain (rain clean water)
The testing characteristic leakage current of polymer insulator SIR under the influence of rain (clean rainwater) is done by giving various intensity of rainfall according to the intensity of rainfall in the tropics. The rainfall in the tropics ranges 40 until 500 mm ranging from light rain until heavy rain with rainfall intensity 0.01mm/min until 1.00 mm/min with slope angle 45 o . The data of the result testing on polymer insulator of the influence rainfall (rain clean water) shown in this following curve. From the results shown in the curve above known that value of leakage current on polymer insulators SIR is greater if the intensity of the rain is higher. Except when compared to the leakage current characteristics between polymer insulator SIR with the ceramic insulator (CR) and glass insulator (GL) seen that the leakage current on polymer insulators SIR much smaller at the same rain intensity. This can be understood because the polymer insulator SIR have the hydrophobic nature so that rain water that attack the surface of polymer insulators will forming granules with a large contact angle so that the conductivity due hydrolisation from exposure to rain water is less influential compared with ceramic insulator
F. The result of testing characteristic leakage current under the influence salt fog
Testing leakage current characteristics of polymer insulators SIR under the influence salt fog done by making a salt fog in chamber with various concentrations. Salt we used is NaCl because the material is easy to obtain and most conductive compared to other types of salt thus considered quite well to represent the influence of pollution on the performance of polymer insulators in the tropics. Data of the result testing on polymer insulator of the influence salt fog pollution shown in this following curve. From the graph above is known that concentration of salt affects to leakage current characteristic of polymer insulators SIR as well as ceramic insulators and glass insulators. In 11 mS/cm salinity leakage current on polymeric insulators is still very small but after increased salinity continues until 17 mS/cm known that the leakage current on polymer insulators are larger thn the leakage current on insulator ceramic and glass insulators. Based on signal spectrum of leakage current that recorded known that the leakage current that occurs in polymer insulators was highly fluctuating, this is closely related to the construction and profile of the insulating polymer that we use.
Further to determine the effect of the salt fog to aging and degradatin of polymer insulators can be found by following the IEC 1109 procedure at testing the influence of simultaneous artificial pressure.
IV. CONCLUSIONS
Based on the data of testing and analysis result, the following conclusion can be drawn: 1. The characteristics of leakage current of polymer insulators SIR is very stable to changes in voltage compared with ceramic insulators and glass insulators, with a maximum leakage current 1.9x10 -2 mA on the voltage 6 times its nominal voltage. This strongly supports the network capabilities against interference (switching) and lightning strikes. 2. Leakage current on the surface of polymer insulator SIR is very small compared with ceramic insulators from the artificial rain by comparison reached 1 : 4.11 with a difference 73.35% compared with ceramic insulator. This occurs because the surface of polymer insulators refused water (hydrophobic) so the hydrolization that can be a bridge leakage current on the surface of polymer insulators SIR is harldy occurs. 3. Based on physical condition and characteristics of leakage current on silicone rubber polymer insulators after exposed to a variety of multi-pressure artificial can be seen that the dominant factors which affect the life of polymer insulators is salt fog pollution. This case can be seen from the change of color and the amount of leakage current which arising from the exposure to high concentrations of salt fog. 4. Based on the characteristics of the surface leakage current from exposure to artificial accelerated multi-stress known that polymer insulator SIR leakage current is very small for all types of tropical climate pressure compared with ceramic insulators and glass insulators with the smallest ratio occurred when exposed to salt fog pollution by comparison the average achieved 1 : 3.14 : 4.26 of ceramic insulators and glass insulators. The difference between the lowest average leakage current 72.03 % of ceramic insulators and 58.21% of glass insulators. 5. Stability of leakage current on the surface of polymer insulators SIR when exposed to rain strongly influenced by the shape profile of the polymer insulator SIR. But because of the nature of its hydropobic, a simple profile is still have much lower leakage currents compare with ceramic and glass insulators. Besides that with a simple profile, so the capacitance between disc insulators is very small. So that the insulator profile for applications in tropical climates must have a specific design.
